
#li5p4 -34347i 



(43)4^BiB ¥(S4 ^(1992) 11^300 



(51)Int.a* 




F I 




HOIL 27/14 








31/10 










8223 - 4M 


HOIL 


27/14 D 




8422-4M 




31/10 A 










(2i)ass^ 


I^S^S- 115202 




000004237 










¥^3 ¥(1991) 5^210 




m]^K^STB7Sl^ 






(72mm 


fI55 K 



(54) 



(57) mm) 



<t1 M 5- 




6^ «Q 




— M cfi 



—365- 



BEST AVAILABLE COPY 



1 

[000 1] 
[00021 

m^<D^m ^^m^i&m'i'\m3\z7Rtm^\z 
h i5^^ m 2 t«imy :t h 2 xmt>^ 

jc. sffi 1 <Dmm\z\mitm 5 s^fM^rAit^m^s^ 

5fc8e)CD'7< ^aU>XS ?£:#bTVi5. 
[0 0 03] 

-f:t-H'v©A«3tS3!)^+*fflJCtt;'<, ^®l8TttfiT 
[00 04] 

[»S$»ftt-$fc*<0#a] *KW0H#tS««^ 

^^o^m^^mmoy. ^n^^m^\zmmLxm 
m^mm±\zmm^'^'^^-^^ ^ o wyxt^otsi 

[0 0 0 51 

0 2lia#:ia«^^9O¥ffi^^0T, A -A' 



2) 4$§g¥4-343471 

01(?[)^i^£S80 (01 (a) ) , SS^I'ffeH (HI 

(b) ) . ^^*S0 imi (c) ) \zmt^. 

[0 0 0 6] ^«<^»«ltO^®tC7:t h^-Y^-HfiB 
2, S2|CCD?S3, 5^^:^Jl/Ah^/:/SS4$^LTVi 

TV^^. ^<D±mz}t-^-7.M7^lftVX'7-(^UU> 
X8^«LTVi^, Sl^V^i^^aU^XStt. SftJSft 
01 (b) iCSTipfc, *¥:&IR]<01/ 
J£? yX^^b&m 2 1 P*i^&a 2 2 ;:ft-~grf 

^;5>^. 01 (A) C3[)*D<. ;g^fefilJC?^-5(Cr?nT. 
>X'l'>i>fia2 l;0^3S7tit®ffiP^'ll^B2 2IC»b* 

alc^^b&ffi^^crtlTv^< «i^>i-:5Tv>^. 

[0 007] 

[^HJco^:^] i^±^5?bfc<t'5tc*SB^fiS^^KcoB8 

=i'mmmzf3i^\z^nxmnmz'ftix\^^<mk}zf3i'o 

01 (c) lc^-r<tf>J;:. U'>Xj5«£»cTe»bTVi^ 
OT7:t h^-^^-Ht^^AWT^- J:oT. 
^C!)^C!)li^»c^5i'iTt)AS#;lt*d^-36^J^D, aj^^s 

[011 *%9^(^-^JS«ai©»rM0. 

[02] @{*:a[ft«^a>¥ffiffii5;0. 

[031 tl£3^««Jt^»TlS0. 

[041 7 :t b ^^-f :t- H (0Alt3fefi©Aitfta[lfe#ft 
SrSb:fe0o 

[0 5] *>c7U>xa:B*««^^c^ffi**&es*^ 
1 

2 7:t h5^-f:t-HS 

3 Ito^lCCDlfS 

4 ^v^;l/Ah!yygB 
40 5 Kfbli 

6 iaaeiR 

8 ■7'f^DU>X 

9 m^^mi' 

10 ;^;?^^U>X 



-366- 

BR9T AVAII ABLF HOPV 



(3) 



WM¥4-34 34 7 1 




[021 103] 




-367- 

BEST AVAILABLE COPY 



(4) 4$M¥4-34 34 7 1 



[@4] 



t 



10 20 



30 



—368- 



AVAM API F ^^-^c*^ 



JP 04-343471 A November 30, 1992 



[0006] 

A photodiode unit 2, a transfer CCD unit 3, and a channel stop 
unit 4 are formed on a surface of a semiconductor substrate 1, a 
light-shielding film 6 is further formed on the above via an oxide film 5. 
On the light-shielding film 6, a micro lens 8 is formed via a base layer 7. 
In this micro lens 8, while, as shown in Fig. 1(b), a horizontal lens 
center position 21 matches an opening center position 22 of the light 
shielding film in the center of the solid-state imaging device, as shown 
in Fig. 1(a), the lens center position 21 is shifting right toward the 
opening center position 22 of the light-shielding film as closer to the left 
side of the device. Also, in contrast, as closer to the right side of the 
device, the lens center position is shifting left toward the opening center 
position of the light-shielding film 

[0007] 

[Effect of Invention] 

As described in the above, the present invention provides a 
structure in which a micro lens center is consequently shifting from a 
device center unit towards a device periphery against the opening 
center of the light-shielding film. With this structure, in the device 
right end, most of light entering from the camera lens is oblique 
incoming light from left to right so that the focal point is either shifted to 
the right or, as shown in Fig. 1(c), the lens Is shifted to the left and the 
incoming light enters to the photodiode. Therefore, each pixel of the 
solid-state Imaging device has an equal amount of incoming light so 
that unevenness of output voltage can be improved. 
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1. Semiconductor substrate 

2. Piiotodiode unit 

3. Transfer CCD unit 

4. Channel stop unit 

5. Oxide layer 

6. Light-blocking layer 

7. Base layer 

8. Microlens 
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